ABSTRACT. This paper describes analytical applications of K + -selective liquid membrane electrode. The membrane is the solution of the active complex formed by the K + ions with dibenzo-18-crown-6 ionophore (DB-[18]-C-6) extracted in propylenecarbonate (PC). Successful application of the developed electrode for K + ions determination in aqueous solution and samples of commercial mineral water by direct potentiometry is presented.
INTRODUCTION
Crown ethers have been developed in an attempt to mimic the complexation behavior toward alkali metals of naturally occurring macrocycles such as valinomocine, nonactine and other compounds [1, 2] , but the field shortly developed many compound with certain analytical properties.
Macrocyclic ligands are known as efficient and selective ion-carriers through liquid membranes. Due to these properties, the crown ethers have been used in recent years to develop ion-selective electrodes for determination of alkali [3] [4] [5] [6] [7] and other transitional metals [8] [9] [10] .
The response of the ion-selective electrode has been attributed to an exchange process of K + ions between the analyzed aqueous solution and organic solution of membrane in propylenecarbonate. This electrode has been successfully used for direct potentiometric determination and potentiometric titrations of K + ions in aqueous solutions.
EXPERIMENTAL
Construction of the electrode. The electrode was prepared according to literature method [3] . The internal reference solution was ionic pair formed by the K + ions with DB-[18]-C-6 ionophore (10 −2 M) extracted in a mixture of propylenecarbonate and toluene (9/1 v/v). The direct measurements of the electromotive force of the electrode were made in solution of K + (Merck) at pH = 5.6. The determinations of the electromotive force have been made with a digital FASTECHO 763 pH meter versus a saturated calomel electrode (Radiometer).
RESULTS AND DISCUSSION
Response of the electrode to the concentration of K + ions. In Table 1 is presented the variation of the electromotive force of the electrode versus the saturated calomel electrode (SCE) at 25 o C and ionic strength µ = 0.3 provided with (10 −1 M) MgCl 2 (which does not influence the electrode potential) as a function of −log[K + ] in aqueous solutions for most important coupling anions. Table 1 have been statistically calculated through the linear regression method. The influence of the nature of the coupling anion is also presented in Table 1 . The best values of the electrode slope were obtained for CH 3 COO − and I − as coupling anions. The range of linear response of the electrode is between 10 −2 -5 x 10 −6 M for all the coupling anions.
Influence of the pH. The influence of pH on the response of the K + -selective electrode was studied in the 2-9 pH range using solutions of 10 −2 M citric acid/Na + citrate (for the pH range 2-6.5) and 10 −2 M boric acid/Na + borate (for the pH range 6.5-9) buffer solutions [11] . It was found that the pH variation between 3.6 and 7 does not affect the electrode potential.
Selectivity of the electrode.
The constructed electrode has been tested for a series of cations, which can interfere the K + ions in the ionic exchange equilibrium in the membrane. For these cations, the selectivity coefficients have been determined using the mixed solution method and the separate solution method [12] . The characteristics of the electrode and the values of the selectivity coefficients are presented in Table 2 . The strong interference of the Pb 2+ is avoided by the MgCl 2 (10 −1 M) support electrolyte, which precipitates the Pb 2+ ions in analyzed aqueous samples
Even if the values of the selectivity coefficients determined through the separate solution method are smaller, the mixed solution method better represent the condition and properties of the real samples. The response time of the electrode in diluted solutions (10 −4 -10 −5 M) were about 1 min, while in more concentrated solutions (10 −2 -10 −3 Μ) the electrode potential reaches an equilibrium value in a few seconds. A magnetic stirrer was used during all potential measurement. The reproducibility of the electrode response was tested over 4 weeks, when the electrode potential changed only by ±3 mV, without modifying the electrode slope value.
Analytical applications. The validation of the constructed electrode was checked by determining the K + ions in commercial mineral waters samples by direct potentiometry and potentiometric titrations. The samples were selected from the commercial mineral water "Valcele", "Izvorul Minunilor" and "Biborteni Magnesia" because of the different content in potassium and the different ion matrix profile of each of the samples. For direct potentiometric determinations, a calibration curve was used, according to the data presented in Table 1 and Figure 1 . From these data, the lower limit of K + concentration that can be determined by direct potentiometry with this electrode is 5 x 10 −6 mol.M −1 . Potential rises of 120 mV in the titration curve in Figure 2a and of 63 mV in the titration curve in Figure 2b . However the curves have a sharp brake point that corresponds to the stoichiometry of the K 3 [Co(NO 2 ) 6 ] complex. After the end-point the sensor potential remains almost constant because it is not responding to small changes in K+ ions concentration. This method proves that the amount of K + ions can be accurately determined with the newly developed electrode.
CONCLUSIONS
An inexpensive ion-selective electrode with liquid membrane for K + ions has been developed, characterized and used for determination of K + ions in mineral water samples. The liquid membrane contains the complex formed by the K + ions with the crown ether DB-[18]-C-6 extracted in an organic solvent, supported on a micro porous alumina rod.
The range of linear response and the nearly Nernstian cationic response (58.8 mV) proves good analytical performances for the constructed electrode. The newly developed electrode has shown good performance characteristics with time, stability being checked up in four weeks. The electrode exhibited fairly good selectivity towards the nominated cations over each other. The developed methods have shown to be simple, accurate and precise.
